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Abstract 
With the purpose of developing applied talents, training the programming thought of students of Independent 
Colleges and advancing their competitive capability in the future, a heuristic teaching method for Microcontroller 
Unit Principle and Applications course is proposed in this paper. By combining learning characteristics of students 
and specialty characteristics of Electronic and Information Engineering specialty, it is necessary to apply some new 
teaching ways. In this paper, the concrete implementation process of heuristic teaching in the classroom teaching, the 
laboratory teaching, and the curriculum design is given. The practices in an Independent College show that the 
method can indeed train students’ thinking of going from the easy into the difficult and complicated, and inspire 
students’ passion for actively practicing and exploring new knowledge, and develop the students’ overall learning 
abilities. It achieves for the teaching to convert "teach students the knowledge" to "teach students to learn". 
© 2011 Published by Elsevier Ltd. 
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1. Introduction
Independent college, in the past 10 years, is the important achievement of reform and innovation in
China's higher education, and makes a positive contribution on developing private higher education and 
promoting its generalization. Independent colleges establish generally their specialties by following the 
mother colleges or universities. Its specialties have the characteristics of the mother colleges or 
universities and are currently very popular. So its students should be demanded highly in society and the 
employment situation should be very good. However, the truth is not the case. Graduates from 
Independent Colleges are not as good as students from first or second class universities or colleges in 
grasping the theory, and also not as good as students from vocational and technical schools in the practical 
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operating capacity, which results in the embarrassment of the difficult employment and the popular 
specialty[1]. We have surveyed the employment situation of independent college graduates who major in 
Electronic and Information Engineering for the nearest few years. The results are showed in the table 1. 
Table 1 The employment situation of graduates in Electronic and Information Engineering 
the year 
graduation numbers
study for 
MS degree 
technology 
development
technology 
maintenance 
technology 
sales others 
professional- 
related rate 
2009 121 2 5 28 36 50 58.68% 
2010 126 3 8 23 38 56 57.14% 
2011 105 5 10 30 17 43 59.05% 
From Table 1, there are almost less than 60% students whose employment orientation associates with 
the specialty. However the number of working in real specialty technology fields is less than 30%. This 
will require that specialty education must be improved and become more effective [2]. 
Microcontroller Unit Principle and Applications (MCUPA) course is a core skill curriculum for 
Electronic and Information Engineering, which requires training students’ capabilities of MCU 
application system hardware design, software design and debugging system, as well as development and 
innovation. MCU belongs to digital electronics category and is a collection of large-scale circuits. 
Because of its multi-function and abstract content, mastering well its use is very difficult relatively. To 
make the independent college students competitive when employing, some new teaching methods have 
been proposed. Some scholars applied project-driven method in the teaching of the course and received 
good achievements [3]. The article [4] proposed a two-stage class-course-faculty assigning model to 
increase the overall department-education performance. The design thinking and implementation logic of 
the designer is the key of MCUPA. Therefore, this paper presents a new heuristic teaching idea for it. 
2. The necessity for heuristic teaching 
2.1. The heuristic teaching 
Heuristic teaching includes: (1) It is necessary not only to pay attention to the leading role of teachers, 
but also to mobilize the learning enthusiasm and initiative of students; (2) With teaching knowledge, the 
education should focus on the cultivation of students' intelligence; (3) The education not only impart 
previous accumulated knowledge, but also pay attention to open students’ horizons, develop and 
encourage creativity awareness and ability of students [5]. Therefore, the heuristic teaching can be 
expressed as: such teaching is heuristic teaching, with imparting knowledge, which focus on improving 
the students' interest in learning, exerting the learning initiative, and paying attention to training their 
practical ability and creative thinking,. It should be blended into every aspect of teaching. 
2.2. Considering the student
Independent college students have some own weaknesses: 
• They belong to the third batch of college admission. Their basic knowledge is weak relatively, and 
side branches phenomenon is serious;
• Some students haven’t clear learning objectives, and their learning attitude isn’t proper. They haven’t 
good habits and full passion for learning. They are lack of motivation and self-awareness. Students 
will not initiatively analyze the connectivity of knowledge points and the correlation between courses;
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• Some students are impetuous and not perseverant. They do not concentrate on the classroom and often 
come late or leave early. Especially for students majoring in science and engineering, it is so difficult 
to enter the threshold of the specialty that they likely give up early to learn the course well;
• The learning method of some students isn’t right. Of course, the learning efficiency is also not high 
and the learning effect is not so ideal.
However, compared with students from first or second class universities or colleges, the intellectual 
level of independent college students is no difference. Furthermore, they generally have more flexible 
mind and pay more attention to social practice and improving the quality of individual ability. They have 
stronger potential and more hope for becoming the compound talents who have knowledge, ability and 
quality the community needs. 
In the specialty teaching of independent college, if using appropriate teaching methods and training 
mode in order to tape their high-quality ability into specialty learning, the current learning atmosphere 
will be significantly improved in Independent Institute [1]. Heuristic teaching can make students feel that 
learning is a happy thing and can stimulate their desire for further study, exploration and innovation, thus, 
it can stimulate the potential to achieve a multiplier effect.
2.3. Considering the course
As a engineering-based curriculum which is highly practical and applied, hardware and software 
combination, direct-to-production-and-life, MCUPA have both deep theoretical concepts and strong 
hands-on ability. 
• Strong theory and application. As a highly technical engineering application, MCU has penetrated all 
aspects of our production and life. From aerospace to small household appliances, children's toys, etc, 
and MCU is almost everywhere. But, to understand the context of its working principle and process, 
we must master the relevant theoretical knowledge. 
• Extensive involved knowledge. This course covers analog electronic circuits, digital circuits, computer 
theory, assembly language, and even sensors, communications, the circuit plate. 
• Strong logical thinking. The core of curriculum is to design, write and implement the program, which 
requires students to have the strong logical thinking ability.
Thus, To enable students to learn this course well, we must start from the special teaching methods and 
make it possible to achieve the desired results. 
3. Implementation of heuristic teaching
Given the characteristics of the course and students, the teachers of Electronics and Information 
Engineering start heuristic teaching from the first class and inspire students to learn actively. 
3.1. Heuristic classroom teaching
3.1.1 The heuristic teaching in the entry  
All beginnings are difficult, so a good start would be to achieve a multiplier effect. In the first class, 
the teacher asks the first question: how to understand the personal computer - composition, structure, 
function and application. It makes everyone start the discussion about PC which we own use every day. 
All students concentrate on the question at once. Students are eager to talk about their views, and the 
atmosphere is very lively. When the discussion is end, we summarize the composition, structure, function 
of computer and the corresponding relationship between MCU, and naturally lead to MCU. Meanwhile, 
the teacher brings a single chip to make the students know it. So students can have the first understanding 
about MCU from the conceptual. 
Then, the teacher guides students into the next discussion: do you know some application sites where 
MCU already have been or will be used? This question can open up the thinking of students. Many 
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students seem to be plugged in the wings of imagination. Based on what to see and hear in daily life, they 
search which applications are achieved by MCU. Very rich answers are often presented. Then, teachers 
and students take the summary together. 
Finally, the teacher leaves a task: search relative information and select an interested application, then 
sort out what need to be done to achieve the application and which expertise it involves, at last design 
preliminarily the implementation steps. 
After this class, students are enthusiastic and have a preliminary plan to learn this course. 
3.1.2 Step by step heuristic teaching 
Heuristic teaching should always run through the whole teaching. 
When learning the structure of MCU memorizers, the students always distinguish difficultly between 
the data and the address, between internal address and external address. So we use a very easy understood 
comparison: every classroom of academic building is like an address, and is compiled as the classroom 
number; Students who are in the classroom are like data stored into the address; When there are two same 
academic buildings, a special logo will be added into the number in order to distinguish them easily. So 
the external memorizer must be visited through the selective access of chip. 
Heuristic teaching focuses on student-centered and students’ thinking. Therefore, when explaining the 
design of structural program, the teacher assigns the requirement of the special design, and lets the 
students think their design ideas and implementation strategies and draw a rough flow chart. Then the 
teacher guides students to summarize the structural features of such program and draw a more detailed 
flow chart. At last, students finish the programming. The teacher often assigns the examples in the 
teaching materials as the extra-curricular exercises. In the next class students will imitate the analysis 
method of the teacher to analyze these exercises. This can mobilize the subjectivity of students. 
3.2. Heuristic experiment teaching
MCUPA course has very strong practicality, so the experiment part is very important. Combining the 
characteristics of independent college students, the experiment takes heuristic process, from simple to 
deep, from software to hardware, from single to integrated, which slowly develop students’ practical 
ability. 
Firstly, we set relatively simple experimental contents according to the order structure, branch 
structure and loop structure, and make the experimental purpose and requirement clear. The list of 
experimental procedures is given in accordance with the contents of experiments. Students debug it in 
WAVE6000 simulation software. If only this, some students will not think about the real purpose of the 
experiment, this will affect the experimental effect. Therefore, we set a number of errors in the program 
list, which could be found out only after understanding experiments, carefully debugging and considering 
their implementation method. For students who just begin to learn MCU, these experiments are not too 
difficult, but also inspire students to actively think. Practices show that this is a very good way and suited 
to independent college students. 
Secondly, the practice content is gradually deepened. The teacher gives only experimental purposes, 
requirements and main content and not gives a list of the program. Students independently deliberate the 
ideas and methods of achievement, and draw the flow chart, program, debug and analyze it. Through 
these experiments, students can independently complete the whole design process. It gradually develops 
students’ thinking and ability in programming and debugging. 
Finally, we set some option experiments. MCU experiment is carried out on the test box. In the test 
box there are many function modules with which a lot of software and hardware experiments can be done. 
However, because of the limited times, experiments done are often limited. Students who have stronger 
comprehensive ability for the programming and design, or are interested in this aspect can choose to do 
these experiments. This provides students with sufficient free space. At the same time, the teacher gives 
some appropriate guidance. This part can motivate students the nature of daring to do. 
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3.3. Heuristic teaching of curriculum design
MCUPA course is a strong engineering application, so the curriculum design part is essential. Practice 
is the sole criterion for testing truth. The criterion for testing to learn MCUPA course well or bad is the 
quality of completing curriculum design. In this part, heuristic teaching is particularly important. 
Teachers should give heuristic guidance when students choose the design title. After determining the 
topics, students search relevant information and design synthetically the desired target, implementation 
method and steps, and the involved devices and circuits. 
The final produce of curriculum design can be made into a printed circuit board and an independent 
and complete system, can also be achieved and debugged in the experimental box. If there are not the 
appropriate modules in the experiment box, it can be completed by using PROTEUS simulation software. 
The entire process of curriculum design is completed by students-centering, the teacher only play the 
guiding role. In the process, the students’ abilities of learning, designing system, analyzing and solving 
problem and practicing have been increased significantly. 
4. Conclusion
For reforming MCUPA curriculum of Electronic and Information Engineering in the independent 
college, this paper presents the heuristic teaching method, and analyzes the necessity of heuristic teaching 
from students and the course, and then analyzes the concrete implementation process of heuristic teaching 
which includes the classroom teaching, the experiment teaching and the curriculum design. From the 
whole implementation process, heuristic teaching is easy to stimulate students’ initiative and enthusiasm 
for learning, and can develop the students thinking. We have received a very good effect on training their 
overall ability. 
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